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ABSTRACT  
The objectives: To confirm or refute that when the fetal cardiac activity is demonstrated on scan at less than 
7 weeks gestation, the risk of miscarriage is not significantly different from the natural-background risk 
.To ascertain the outcome of threatened miscarriage  
The setting: The early pregnancy assessment unit at Sharoe Green Hospital, Preston, England, U. K.  
Design:The study was prospective and observational.  
The subject:325 pregnant women who presented with viable pregnancies and vaginal bleeding in the first 
20 weeks of pregnancy.  
The intervention:Transabdominal or transvaginal ultrasonography.  
Statistics:The statistical package, SPSS 9.0 for windows, was used and Pearson’s Chi-square test was 
selected to compare the groups. P ≥ 0.05.  
Results:Higher parity and recurrent miscarriages were associated with higher rate of miscarriage. Women 
presenting with viable pregnancies and moderate to heavy vaginal bleeding had a significantly higher rate 
of miscarriage (24.1%) compared with (9.0%) in women presenting with mild bleeding (Pearson Chi-square 
test = 17.516, df = 2, Asymp.sig. (2-Sided) = 0.000). In 37.5% of the women, there were significant 
differences in the gestational age as calculated by the scan from that calculated by the first day of the 
LastMenstrual Period (LMP). The rate of miscarriage (17.5%) amongst women with gestational age of less 
than 7 weeks was significantly higher than (9.2%) amongst women with gestational age of more than 7 
weeks (Pearson Chi-square test = 7.065, df = 2, Asymp.sig. (2-Sided) = 0.029). Hematomas were associated 
with significantly higher rates of miscarriages (25.8%) in contrast to a rate of 10.2% amongst women 
without hematomas 
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(Pearson Chi-square test = 6.990, df = 2, Asymp.sig. (2-Sided) = 0.030).  
Conclusions: Moderate to heavy vaginal bleeding, a gestational age of less than 7 weeks and the demonstration 
of a haematoma on ultrasound scan are associated with significantly higher rates of miscarriage. Higher parity 
and recurrent miscarriages are associated with increased risk of miscarriage.  
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Synopsis  
Moderate to heavy vaginal bleeding, a gestational age of less than 7 weeks and the demonstration of a haematoma 
on ultrasound scan were associated with significantly higher rate of miscarriage. The findings suggest that 
perhaps there is a need to rationalize the timing of scans in early pregnancy.  
  
INTRODUCTION  
Vaginal bleeding and abdominal pain are common symptoms in early pregnancy and may complicate up to 30% 
of such pregnancies [1] and the risk of miscarriage can range between 15 to 25% [2, 3]. Understandably, this 
can be a source of considerable anxiety to the pregnant woman whose pregnancy is complicated by vaginal 
bleeding therefore; the reassurance offered by early ultrasound is welcome and desirable.  
Undeniably, ultrasonography in early pregnancy has allowed the assessment of viability with great accuracy. It 
has been claimed that once the viability is ultrasonographically confirmed 87% to 98% of these pregnancies will 
have a normal outcome [4, 5, 6, 1, 7, 8, 9]. However, this optimism is not universal and threatened miscarriage 
appears to associate with significant risk of subsequent spontaneous miscarriage and adverse perinatal outcome 
[10, 7].  
The rationale  
The viability and prognosis of pregnancy complicated by vaginal bleeding is the prime concern of women 
attending the early pregnancy assessment unit. Through long experience of dealing with early pregnancy 
problems, we felt that there is a need to ascertain the rate of miscarriage in two distinct gestational age groups; 
the less than 7 completed weeks gestation group and the greater than 7 (actually 7 – 20) weeks gestation group, 
which will allow us to provide valid information to our patients.  
The hypothesis is that when the gestation age is less than 7 weeks; the risk of miscarriage is not significantly 
different from the frequently quoted risk of 15 to 25% even when the fetal cardiac activity is demonstrated on 
scan. Therefore, by  
confirming viability on an early scan we could not, confidently, reassure the women that their risk of losing the 
pregnancy is lower than the natural-background risk.  
The aims and objectives  
The main objective of the study is to test the hypothesis; however, the study would also aim to ascertain the 
outcome of the viable pregnancies complicated by vaginal bleeding in the first twenty weeks of gestation. Pilot 
study  
A pilot project studied the outcome of 182 women with threatened miscarriage (Basama and Crosfill, 2004). The 
overall rate of miscarriage was 14.3%; the rate was higher in the first trimester
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 (15%) and with recurrent vaginal bleeding (21%) than in the second trimester (5.6%) or if the 
bleeding was not recurrent (12.4%). The rate was 29% in the 5 – 6 weeks + 6 days gestation group, 
which was significantly higher than 8.2% in the 7 – 12 weeks gestation group. The study suggested 
that early scans, less than 7 weeks gestation, were falsely reassuring for the woman with threatened 
miscarriage. The setting  
The setting was the early pregnancy assessment unit in a general district hospital; Sharoe Green 
Hospital, Preston, U. K. In an average year the unit deals with 2500 early pregnancy complications.  
Design  
The study was prospective and observational.  
  
MATERIALS AND METHODS  
Women presenting with vaginal bleeding with or without abdominal pain and who had the fetal 
heart activity confirmed on the ultrasound scan in the first 20 weeks were included. The amount 
and duration of the vaginal bleeding were noted; based on the patient’s history and the observation 
of the assessing gynecologist.  
The intervention  
Transabdominal or transvaginal sonography was employed. The ultrasound-scan machine used 
was an EUB 420 Hitachi with a 6.5 MHz transvaginal probe and a 4 MHz transabdominal probe. 
The scan was performed by one of two associate specialist doctors who ran the unit. The fetal 
Crown-Rump Length (CRL) and/or the Bi-Parietal Diameter (BPD) were used to confirm the 
gestation age as appropriate. The routine observations also included the fetal cardiac activity, size 
and shape of the gestation sac, uterus and adnexae. Any fluid collection suggestive of haematoma 
was measured and recorded and a repeat scan would be offered in two weeks if a haematoma was 
present. Routine-laboratory investigations included full-blood count, blood group and Rhesus 
factor.  
The measured outcomes  
These were; termination of pregnancy, miscarriage, or continuing pregnancy. These were 
evaluated against multiple factors that include; age, gravidity, parity, history of previous 
miscarriage, presenting symptoms of vaginal bleeding with or without abdominal pain, the 
ultrasonographic gestational age and the presence or absence of haematoma.  
  
DISCUSSION  
This study has observed an overall miscarriage rate of 11.7% after the demonstration of the fetal 
cardiac activity on ultrasound scan in pregnancies complicated by vaginal bleeding in the first 
twenty weeks of gestation, which was higher than in other studies [5, 8, 9]. Generally, the 
demographic features of the studied population such as; age, parity and gravidity may explain the 
differences and it is more likely that the more advanced gestational age in the above mentioned 
studies is the plausible reason for the lower miscarriage rate and this study and in agreement with 
other observations [11, 12] showed that the rate of miscarriage tend to decrease with increased 
gestation. Although, the women’s ages and gravidity appeared to have no direct influence on the 
miscarriage rate, an increased rate of miscarriage (19.2%) was observed in association with higher 
parity, probably an indirect reflection of higher age, which is a well-known association with higher 
miscarriage rates [13, 12, 9].  
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The findings of this study indicate that moderate to heavy vaginal bleeding carries a significantly 
higher rate of miscarriage (24.1%), which is in keeping with earlier observations [12, 14]; though, 
this study suggests that the presence or absence of abdominal pain seems to have no influence in 
the outcome.  
The demonstration of the fetal cardiac activity in women presenting with threatened miscarriage is 
crucial, as both the woman and the clinician are eager for reassurance. The improved ultrasound 
machines, professional skills and the reassuring earlier studies [15, 16, 11, 17, 9] have all meant 
an increasing pressure and demand for early scan. It is comprehensible that different studies may 
infer different emphases; however, any recommendation of early reassuring scans should be 
carefully evaluated. Cashner et al [16] and Mackenzie et al [11] reported a miscarriage rate of 2 
and 3.2% respectively once the fetal heart activity was demonstrated and it is likely that the 
relatively advanced gestation ages in both studies; 8 to 12 weeks respectively, would explain the 
low miscarriage rates. Wilson et al [9] also reported a low incidence (2.3%) following ultrasound 
scans and the rational explanation for the good outcome was that the scans were performed on an 
essentially normal pregnancies, while Brigham et al [15] was dealing with asymptomatic women; 
hence, it was not a surprise that a much higher proportion of the pregnancies continued when the 
fetal heart pulsation was demonstrated. Our study did not confirm the above findings and in 
contrast, has shown that vaginal bleeding at a gestational age of less than 7 weeks has a 
significantly higher rate of miscarriage (17.5%) compared to 9.2% when the gestational age is 
more than 7 weeks.  
Our study has also observed a significantly higher rate of miscarriage (25.8%) in association with 
haematoma, as compared with (10.2%) when it is absent. In general, the demonstration of a 
haematoma on ultrasound scan is associated with  increased risk of adverse pregnancy outcome, 
including miscarriage [18. 19, 20, 21] and the incidence seems to increase, significantly, when the 
gestational age was less than 8 weeks [20]. Bennett et al [13] has shown that the fetal outcome is 
dependent on the size of the haematoma and observed a higher rate (18.8%) of miscarriage with 
larger collection; however, Jouppila [19] did not find any correlation between the volume of the 
haematoma and the outcome of the pregnancy. In more than one third of the women studied 
(37.5%) there were significant differences (7 days or more) in the gestational age as calculated by 
the scan from that calculated by LMP; although, the study recruited, only, women with viable 
pregnancies, who had regular periods and certain dates! In the presence of skilled professionals 
and good equipments we feel that the scan dating was accurate and it is more likely that the 
menstrual age was inaccurate. Chromosomal abnormalities may influence the rate of miscarriage 
and theoretically this may manifest itself as a small-for-dates at very early gestations; however, 
this study did not show enough evidence to support such a claim. Falco et al [22] observed a non-
optimal prognosis and an increased-miscarriage rate, when the discrepancy between the menstrual 
and sonographic age exceeded 7 days. The miscarriage rate in our study was 14.8% in the 
‘inaccurate dates’ group was slightly higher than the overall rate of miscarriage (11.7%); however, 
the difference is not statistically significant.  
The influence of recurrent miscarriages on the outcome of future pregnancies is well investigated 
and those with idiopathic recurrent miscarriages seem to have better prognosis [15, 23].  This study 
has shown an increased risk of miscarriage of 22.2%, when there is a history of 3 previous 
miscarriages or more; however, the difference did not reach statistical significance. Clifford et al 
[23] reported a risk of 29% after 3 consecutive miscarriages and Laufer et al [24] in a retrospective 
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analysis of women with two miscarriages or more reported a miscarriage rate of 22.7%; however, 
in the latter study it was not clear whether the women were symptomatic or not.  
In the past, when we counseled women who had undergone ultrasound scanning for threatened 
miscarriage, we might have been, unduly, optimistic once a fetal heart was demonstrated.  This 
study indicates that caution is required in giving a good prognosis to those women of less than 7 
weeks gestation, those in whom a haematoma is demonstrated, or those who had had recurrent 
miscarriage. These patients should have a repeat scan in the first or early-second trimester (i.e. 
they should not miss out on their dating scans). We would also suggest that it is inappropriate to 
scan simply for reassurance prior to 7 weeks gestation as such reassurance would be misplaced.  
  
CONCLUSIONS  
The women’s ages, gravidity and abdominal pain appear to have no effect on the miscarriage rate. 
Higher parity and a history of three previous miscarriages or more are associated with increased 
risk of miscarriage. Moderate to heavy vaginal bleeding, a gestational age of less than 7 weeks and 
the demonstration of a haematoma on ultrasound scan are also associated with significantly higher 
rate of miscarriage. This study also suggests that the risk of miscarriage decreases with increased 
gestation age. The menstrual dates were, likely, wrong in one third of the women.  
We are very aware of the high demand for the facilities of the early pregnancy assessment units at 
very early gestations; this study will support the rationalization and timing of early pregnancy 
ultrasound scans.  
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